The report of the Focus on Alternatives (FOA) workshop, which appears in this issue of ATLA (ATLA 27, [239] [240] [241] [242] [243] [244] [245] , is just one manifestation of the heightened interest in access to information on the Three Rs that is currently evident in the UK. The driving force for this interest is, of course, the revision to the Animals (Scientific Procedures) Act 1986, which took effect in September 1998 and which spells out clearly the requirement for the licence applicant to be aware of all practicable possibilities for implementing any of the Three Rs. a The Home Office Inspectorate has let it be known that one way in which applicants will be required to demonstrate this awareness is by documenting the steps they have taken to inform themselves of such possibilities. The documentation can include a description of literature searches that have been conducted, with details of the search terms used and the databases interrogated, as well as details of other routes of enquiry, for example, searches on the Internet, consultation of mailing list archives, or discussions with colleagues.
At the same time, the mandatory requirement to introduce an Ethical Review Process within every designated establishment in the UK, from 1 April 1999, also brings to the fore the problem of access to information on the Three Rs. Without such information, how will the members of local ethical review committees be capable of assessing the proposals brought before them? In this case, ethical committee members cannot be expected to have the same detailed knowledge of the field as the proposer of a project, nor will they necessarily have access to the informal network of communications that exist between scientists working in that field. The ethical committees must include a proportion of lay representation, and these non-scientific members will be at a further disadvantage in the lack of adequate, objective information.
However, searching for information on the Three Rs is beset by a number of difficulties, as enumerated in the FOA workshop report and also by an earlier report of a workshop on alternatives databases held by the European Centre for the Validation of Alternative Methods (ECVAM). 1 Perhaps the most significant difficulty is the fact that the Three Rs are concerned with the methods used in a scientific investigation, while most reports of such activity in the literature are more focused on the hypothesis being tested and the results obtained. Thus, even if the major biomedical databases, such as MEDLINE, were to expand their indexing strategies to include concepts relating to the Three Rs, a significant proportion of relevant papers would not get indexed, simply because the Three Rs facet would not be sufficiently emphasised in the original article to make it recognisable to the indexers. A partial solution to this problem might be found if authors could be persuaded to use Three Rs-related key words, whenever applicable, in their abstracts. This would assist in bringing relevant papers to the attention of database indexers and users. For this to happen, it would be necessary to draw up a manageable list of agreed key words Editorial and obtain the cooperation of authors in using them and of journal editors in promoting their use, for example, by including the list in their instructions to authors. This, of course, raises the question of who should be responsible for putting together such a list.
As the identification of possible Three Rs alternatives is not an easy task, the requirement to look for this information within the framework of a project licence application is seen by some as an additional and unwanted burden on the investigator. Similar attitudes in the United States have been given quasi-official status in the report on regulatory burden, recently published by the US National Institutes of Health (NIH). 2 The objective of the report was to identify regulatory requirements in a number of areas which are considered to be "burdensome" by the scientific research community. The report of the workgroup on animal care and use identified three requirements of the US Department of Agriculture which could "benefit from a reexamination as they are not perceived to be effective in their current form". Among these is the requirement that the principal investigator should provide documentation of literature searches on possible alternatives to any procedures that might be expected to cause pain or distress to the animals. In the words of the report: "The scientific community contends that this rarely will provide an understanding of the thought given by the scientist to the examination of alternatives and the best methodological approach to the hypothesis being tested." The solution proposed by the report is to change the regulations so that the local Institutional Animal Care and Use Committee (IACUC) has the final responsibility in deciding how investigators should document their considerations of alternative methods. This means that the IACUC will have the freedom to accept submissions which do not meet the current minimum requirement that "the written narrative should include the databases searched or other sources consulted, the date of the search, the years covered by the search, and the key words and/or search strategy used to identify alternatives to the procedure." In effect, this solution would give the IACUC the power to accept statements that database searches would not be useful in specific cases.
The solution suggested in the NIH report begs the question that IACUC members themselves might not necessarily be sufficiently informed of available sources of information, and thus might not be in a position to judge the credibility of such an assertion. It also implies, to a certain degree, that there could be an acceptance of the status quo. In other words, a statement that a certain animal model has "always" been used could potentially be deemed by an IACUC to be acceptable. However, the main criticism is directed at the attitude that looking for information on Three Rs alternatives is an unnecessary burden placed on the researcher by outside bodies. Of course, if alternative methods are not considered until the final stages of project submission, such a requirement will be seen merely as an obstacle to getting the project approved. This attitude misses the vital point that a consideration of all possible methods should be an integral part of the scientific process and should take place at the outset of formulating a research study. A careful consideration of the potential contribution that all relevant methods could make to the study can surely only serve to enhance the scientific validity of the subsequent research, and could, if it is sufficiently broad, introduce a valuable cross-fertilisation between the methodologies of different disciplines. The consideration of Three Rs alternatives would be an automatic and integral part of this process and would not submit the investigator to any additional pressure or effort.
Nevertheless, it must be acknowledged that the identification of relevant methodological information is often difficult, regardless of whether or not this information pertains to the Three Rs. With respect to showing that no possible alternatives exist to a proposed study protocol, the impossibility of proving a negative must be remembered. It is not possible to prove that no information exists, only that none has been found. In many cases, a project licence applicant will nevertheless argue that no practicable alternatives have been identified. If such a statement is to be made, it is crucial, not only with regard to animal welfare, but also with regard to good science, that it be made from a standpoint of maximal informedness. Therefore, promotion of the Three Rs should include measures to support scientists in their search for information on alternative methods. These measures can be categorised into the provision of information resources, the provision of training and the provision of professional assistance.
There was much discussion during both the ECVAM and the FOA workshops on the types of information resources that would be useful to scientists. It was generally recognised that the creation of a global database which would cover all the Three Rs in all disciplines of biology and medicine is not a realistic proposition, since it would entail re-indexing the whole of the world's biomedical literature from the viewpoint of the Three Rs. On the other hand, smaller-scale resources which focus on a particular need have already demonstrated their usefulness. Examples include: a) the NORINA database in Oslo, which provides information on alternatives for use in education; b) the bibliographies produced by the Animal Welfare Information Centre at the US National Agricultural Library (AWIC), which deal with selected refinement topics and with antibody production and the use of adjuvants; and c) INVITTOX, which was set up by FRAME to provide methodological information on in vitro systems for toxicological studies. The Scientific Information Service (SIS) being developed at ECVAM will incorporate INVITTOX into a broader set of databases on in vitro toxicology. The potential for using the Internet to disseminate information on the Three Rs is currently being explored by a number of organisations. The Altweb Web site has the objective of making available full-text documents on the Three Rs, as well as providing links to other relevant organisations and resources. All these, and many other, initiatives show the value of a focused approach. They do, however, raise the question of how to identify which types of resources will best fulfil the information needs of scientists and others interested in the Three Rs.
Focused information resources, no matter how useful, do not address the problem of retrieving pertinent information from the large databases. Nevertheless, these databases must also be interrogated in any comprehensive search for information. Unfortunately, many scientists lack knowledge of basic search skills, let alone of strategies to pursue when searching for information on the Three Rs. Therefore, training in search skills and search strategies must also be an important consideration. Much less is being done in this area than in the provision of information resources, one notable exception being the 2-day workshops on this topic which are organised at regular intervals by AWIC and which are attended both by researchers and by IACUC members. In the UK, the Module 5 courses for project licence applicants should provide an obvious opportunity for the teaching of search techniques in the context of the Three Rs. Unfortunately, since the total amount of time dedicated to the Three Rs in these courses is negligible, no more than a rapid overview would be possible within the current framework. There is also the problem of finding people with the right combination of scientific and information skills to provide this sort of training.
This leads to the desirability of providing the right professional support to scientists and others who wish to find information on the Three Rs. A national centre providing information on the Three Rs is in a unique position to assess which questions are being asked the most frequently and which questions are proving the most difficult to answer by using the available resources. Both of these can serve to identify cases where there may be some merit in creating a new information resource aimed specifically at giving the answers to these questions. A Three Rs documentation and reference centre also results in a concentration of expertise which is available to provide training and advice on search skills and related topics. In the US, AWIC acts as such a centre and as a service of last resort to those who have been unable to find the information they need by other means. Among its other activities, ZEBET serves a similar purpose in Germany. Both these services have access to a wide range of databases and employ scientists who also have information handling skills. Both were set up by their respective governments as part of a policy on animal welfare and alternatives. No such centre exists in the UK, nor does there ever seem to have been any debate on whether one should be established.
One of the most common misconceptions is the perception that information should be free or inexpensive. This is perhaps a result of a public library culture, where information is freely available but its costs are hidden. In reality, the acquisition, organisation and appropriate dissemination of information is a costly and skilled activity which requires continuous and uninterrupted funding. For example, there is little point in paying to set up a database if finances cannot be guaranteed for its continued maintenance, because a database that is not updated rapidly loses its worth. The provision of information on the Three Rs must be seen as an integral part of any government policy on laboratory animal welfare and alternatives. Until this is recognised, the recommendations of the ECVAM and FOA workshops will, for the most part, inevitably remain worthy but meaningless statements.
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